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(57)Abstract: c^^-^,. 
PROBLEM TO BE SOLVED: To provide a clock 
generating device useful for a high-speed 
subminiature electronic device by making a 1st 
series of signals succeeding to one another in 
response to a 1 st phase difference, a 2nd 
series of signals succeed to one another in 
response to a 2nd phase difference, and the 
1st series of signals respond to the 2nd phase 
difference. 

SOLUTION: |n response to a reference signal 
from a SAW generator 104, a 1st DLL digital 
locked loop rotating means 1 18 generates 1st 
signals and in response to a reference signal 
from a SAW transmitter 104, a 2nd DLL rotating 
means 116 generates 2nd signals respectively. 
A clock frequency divider 130 divides the 
frequency of a 1st clock signal by a multiple of 
2 with the 1st series of signals and supplies the 
result to an off-chip memory 108. With the 2nd 

series of signals, a 2nd clock signal is supplied to a clock distribution system 128. 
Those series of signals are made to succeed to one another in response to the 
phase differences of phase detectors 132 and 134. 
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^com-^t^^com 1 CO— iSOfi-f-fC J; -?-Cm 1 (T^^^ a >y 

^fi-^^««&-ri.x-r-yrt. On) Hfrfem2co:^jgcco 

m^Lxm^zmt^vxa^ . t^HjiEHico-^cofi 
^m%m2c7^&^mzi,m^i-tzkt:mLt-rh. 

[i»*«2 J mm 1 c^~mm^ti^m 1 o^-fojttjtt 

imim2co{fL^mizm!^^?>zt^wmt-t:h. it* 

I.Mie^2i7)^i;tei|{cC^-r-l..r<kSr#®i:^^. if^ 

^2ie«ico:^^. 

t m^m 5 ] mtm 2 ofifflii*^ HiriE^ a -y ft 

t fiiS^ 2 CO ^? o -y ft-^ i; coPalcoGffiMT-*) I. i ^ 

<r>mmTh o T , ( >f ) -c7)« n >y ft-^tc^ 1 1^ 
mmz^mi-hiiLmmi:^^^^iRv^m2cDmieom 

^^:^ti^ti^'ti>tzif>cD±^^^t . ( D ) m CO 

immizm^Lx . mmm i cr)m^c^m^i3-(><Dm i co 

X. mim2<Dmm.(^ii^t'^(7:im2^-^com^izx 

r>T. %2(r>9\n-^9m^^mk^hfz>^<r)t^2<r>mn 

rns^ 1 (rimmL^mmm 2 ff^m^mz^-t h i 

l.l5ieil2<^effillt:;E¥-ri.i 3 t;:L/c:: t immb 
[ 11*31 9 ] mifem 1 cO{i[ffill*«1fiie^ 1 co^ n .y 

-^t H?ies*i? a -y 9m^t <Dm<Dimm.x'hhz t ^ 

Ctf^Jl 1 0 ] mmM2<r)immmtl'm 1 coi? o y 



[000 n 

■o^mm'^'^mmzii \ ^x mmm^coaTcoMmm^ia 

MizmMLX\^h. "Method and Apparatus for Phase 
Rotation in a Phase lx)cked Loop" tM't^. 199 

8^ 1 ^ 7 Biiim<r>^m^ffiiim^o 0 4 1 3 3-t ( ai 
mk<?^mmm^ : at 9-96-195) : m/"k cio 

ck Generation Apparatus and Method for CMOS Microp 
rocessors Using a Differential SAW Oscillator" t 

Mfi>. 1 9 9 6^10^31 Btiim<7)^mmftiimm 

7 4 2 2 2 0-t (JtJlfiAOSaS-t : AT9 - 9 6 - 1 

66) , 

[00023 

izmij. mzmmizmm^ii. cmosv-t i?aro 
-t y ■>r<7)mmm^^x'fmi-t <Dizm Ltz □ -y 
^wizm , 

[0003] 

"^ y^m^^WLV^^hmzXt. ffiv^y.y^'SrWi-SlHlSS 

\t. i^-y^ii. mmmm/mmn^izx-ox^L, 

m^c;)m^Xliimc^Mtii)Hz}5n^m.m^cr)yF^^^ 
bLxmti^, *KT, i^'-yrJ'Ji. ^'n^i? ■ x-y>>co 

-mtz. mnm^^mm-ii. 2m^eoi^'y^ {jerx/ 

■ X -y 5/*>'-?-COaSS<J=SrB*t6J: 0 i3t^T'^^-l.«-&V^^ 
^-TB^raiT-i^-l.. ZtlizML. iE<7ii^''y^ii. — cT)^ 
o -y ^' • X .y i-^'^conSfiU^^^.i 0 iSiXTl,^I.Jg 
-^V^&^-TB^ralliT'ab-l.. i?a-y:7 - V— ;^«oaoi^'-y 

[ 0 0 0 4 ] i/-y i'<r>Sm^^m-t 1 0(^0IJ$:^{f s 
t> {affil5l^;W-7- (PLL) ?:fiJfflUclSj8mjg<7)^ 
^:7^ y^^S^Satov^Tti, PLLc7)i;.y^et|^< 
i^XTA14tgSr$iM-ri>i:V^^Ci: (PLU4. 

x'hh) . t^t^h PLuz^^Hi, -y ^ mmco^m^ 
f^mimmt^^ffym-^x'h 'o. ^Lxz(7)zbii. m- 

coiMm±izmm^iSMMmS&l/mSL(7):;'a'y^ ■ '>y 
[000 5 1 v-f ^ara-b-y-i;- • ^vi-y^mm^^ 

•t^<7^izp LLimm^hz ui. ^uim^mx-nm 

^^Xh^. K't4lg<7)V^^nro-fe>y-^fc|l!t^>yT± 
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^:k^<-fh^h\.zX->X. M0SS|gc7)tgfn«ESrM 
tX'$>^> PLLi:mmt-ti,i^^y-MZi5mi^-y:S' 

co^mzhii^hi^-r. mncr)mmii. PhLcommcom 

[00061 w^mmm. (saw) msm^p LLc^m 
mizm:tiViXh^t^^^irx\<^mati, saw^-i 
^i}^^miz^^-^mmLxmi^i-imx'^j:< . mum 

^10 t^n^^os^' y ^ SrW-f S -I h ti^WRh-h^ts: 

■^n^-^stcOPLL(i. ^Ji.{f 2 0 0b-:3#>^cr), it 
-g.. *KT. SAW^fif|$:iiSOPLLi:$a;=/L-^i:)-tt 
if. C J: 0 i> -r -5 i: ^J^$ ^ S A W^fl^toi/ «y izii 

1 0 0 0 7 3 BuS^O 1 -oJiLhiOBgiSaiidJi. aitOT-?- 

D^^'^j^st^OP L LtfOft:f:? 0 . y-'i^^fUmmJU~y'tm 

-^Lf^sAw^m^im^Lx^^^. :^mmmRx/mm 
</)mmtiim<7immm'^izmtix^^^ r xi^'r^/nsi^yu- 
r (DLL) J t^^-omtm. mmcDDLLtim^j:-^ 
tzMMx-mm^tix^^h . -miz. aso^m-fieffls 

iiTV^I. TDLLj ^S'JiTjai^coP LL 

^mLx^^h. ■^xcr>pLi.tmmi,z^ z<r>DLUi. 
mmw^m^i^^-t^ tbtiz. -(ryj^mm^izm-^^-^ 
xmmwim^(Di^m^mm.'ti>f.zi!b(Dmmi:^/LX'K^ 

n^Z~(7:>'r'J'$')l'M%^^if-An^ixX^^h, iPts. t 

i^':S';H&ii^S<7)iiae*i^^-^ i:: i ^ t $ni> m'J^ 

#lflg5 4 2 2 7 7 6-fay^m5 6 1 0 5 4 S^m^ 
^tlfz\.^, *%H3^l^faji^B«c7)DLLT'(±, 

m^m.-i:mm-i>f3'fX'mitm.mm^tih<r>x'\t^j: 



[0 008] ^^f-yr- :?'D-yi?{cf5ffl-rSJt*^(c. 

mn<^m&^M^zm^^ixx^-^:h sAw^fi^^-a-^L 

;t:DLL ( S AW/D L Lg-^fifc) ji. 4 0 0MHz<7) 
■ ^ 0 . 4 XcoWmWii^'Jy ^Lz 

S-c?V^T. m«Ov-y:5'&(3;(J'l 0 t'a^^t-ii^-^-fr^ 
CliiCML. ii^cTjr-^n^j^SCOPL 

i^-y^izm-^^^X. im2 0 Oe3*!?oacOS^'>y:??:i& 

[00091 flU:^, lOi/-y:?{±. ^COSAWyDLL 

miZ L*^^-t*-f . L*»t S AW^fiSO«:*:;g«S- 

nmzM\^^mmx'm^i-hztA<x'^:^tii^{z. ity^ 

•yr • ;?'0-y:J'ft-f-oy-X(C-:3t,iT{i. jEcTD^-'-y ^{i 
^<mT&k^j:^^j:\.^<7iX'hi>. m-h. icD^^a-y^fi-^ 
£OJS^W^ig^j@[(i, 4 0 0 M H z (wtJ V ^-c mmiiZii 

ti ^x^^X'h 1. 5&»4 . ;t -y r<oc^mi;+45-t33i L 

[00 1 03 3i^<^P LLSrmrffii^llljiajSlCtMoyS s 
AW/DLLiS-^*T-m^iftx«.i:, rtgp^-yr • :?a 

■y ^fmcD'jy ^ ^im.m.mz'&m'fh^hifix'^ hifi. 

ft^:&ft{4 , ^^UMBi^ico^ -y rra^ x 
xcDW'^M^^'k^m-h^^zli. 'r-i$'-^Mmmi\L-t 

(rim-h^^^mK-f^^itii^hhcnx'. m^^^tLx 

[00 1 1] *KT. *^*^SSAW/DLL^-^^« 

i/ y^'0^-t;PT^^^^§itl)C:i:l;oi^T, m&^j: 
[00123 

[^BJ**)S¥^LJ:^fc-ri.f|®3 ^^BfliOSW 

■thXoizLxm^^tih. 

[00131 

[iSIISr)ll^-r^7ta^<5^^S3 ^^B^cJOmi <^?g5^:(4. 

i^^. Z(7)i3mii. -(Dmrni^a-y^m-^izML^rm 

-!-il-fn^fi^-ri)Xx y7°i:. fjifill 1 iO^^mcT)^-!-*^ 
l&-t2.;^-r-yrfc, fFieig2cOli»<7)fi^*»4,coSg2<7) 
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[0014] fflJiOdlBtcioV^T . MiEU 1 <7)-)i0^i^ 

miz. m%^2(7y^w<^iE^m<r)XA 'v^yya. ^2 
[0015] mz^(Dmm{zio\.^x . BuiBm 1 coii^n 

ammx'hh, 

[0016] mcom^iztiux. ^^Bm. mmit^a 
•y1;^m■^^m^^^•thfzl^^^V:^zmlfi^tlX\,^h. 

m-hfz}^<r>^^^h . m 1 c73fiffiM(c;B^LT . m 

tsm 1 c7)^^cofi-^3&>i^>c7)ii 1 (o-mcommzx^x. 

fc . m 2 Ofi^B^tcC^ LT . Btriem 2 c7)1S^cO(|-^7!)^ 
4,iOm2«0-acoft-^(=J:-^T. ll2iO^D-y^fi-^Sr 

[0017] fi!lc^(I!lffl{CiJl ^X. mm, 1 <7DRSS-ft^S 
^\<ryyj^\zhhm^2ayimm\,z'^-fh. s 
5^c> B?!SII2coi^8B>fl:#l5{i, ^2i?):^r6]ic^>.|.1aieil 
2(r)'^im\z^^h. WZ. fulE^10{2ffil|{±, fly 
f 1 CO o -y ^' fi-t i: m^W^ i^u-y^^m^t corner 

immx'hh. ttc. mim2iDiiL^mi. ms^ico 
X'h&. 

[00 18] 

tixi^h, ^^-y-r)v- rjve^-^i owi^spt^ii, 

'>XtJ^ • JL^-y h 1 2 , f-T^a^l^* 1 4 . 

1 6) , v^^Cl 835^ll3^$nTt^S, 3>tfA-5'l 

[0019] m^scomtma^-^-vi'/i- ■ aye^-:^ 

^-tt^tc^tLxmm^i^X^-^htfK S«i|g'7-^>^T 

mi^x^M.x'i^^w^(n%mmMm^%m-th c: t ^n- 



^ ■ f • ^ 7 X -X Sr#^-C'V•» i 1 3&s» 

[00 2 0]ll2Wi. =?>'ei-^l 0f*I(C$,^igU? 
$i^/^m^^^<orn<y^ll*i^$i^TV^i,. i-x-fA 
•A;<.2 0{±, nyti-:?! 0Ortgl5lC$)l.a^<7)^ 

m{M.^m±thfzit><r>i:,<r>x'h^. mui. i^xy-j^- 

^>'X2 OtCii, |ijMft^ffl<7):3rc?-fe >y»^2 4 S-WT-S 
^^rn-fe-y^f (MPU) 2 2A^'tgi!$ixTl^l.« 
[Hl^tC. i^XxA • ^^'X2 0^C^gigE$i^f^iI«^^:'J • 

Ti^-bx (DMA) m^m.2e\t. ±m.<r>i/o^- 
^^Wk-t^miz. a^<7)igjasig*fMPu 2 2*»j?>co 

[0 02 1 ] i^XT^A • ^n'X2 0{ZJ4. Bt^KOWffl^ 
^'J (ROM) 285.l/5>':rA ■ T^-feX • 'J 

(RAM) 3Qi,m^-^ixX^-^h. ROM2 8(i:, MP 
U2 2(^TKUX^^(^3^6 4 OK~l^;y/SW h<7) 
^m\,Z-?'yy^tlX\^h. nmz^ l^^y-J^^ ■ Jiy^2 0 
tCig^^ilTV^?, CMOS-RAM 3 2li, 

[i. RAM30. ROM28, S^^t >f y hXliit 
7-'i'Xr?)J4. 3>'ei-^l 0<?5;J''77<-;!i7/l'- JL— 
if • ^ y ^ 7 X -X Sr i i: ^ . 
[0 0 2 2] S^>?;-rA ■ .'N'>?>2 Ot^M$tLTU-S>^^ 

u$ij^Epga3 4. yN'x^jffli^s3 em/m'o^^^mm 

assti, i^:^-rA • y^'J:^2 0S:iiLTS>!?^0Mi^ 
i^oizmm-h, tti. 0ico->>?.xi» •i-'/M 2 

ii2t:<5ij^$fLTv^i,a^coi/'o$imga (:^- 
h'/vn7x$iOT^a4 0 . f 7-'^$ijp^«4 2 . 

^ v hmnmm.4 a ) s•#^T'^^i.. ^-^k- h/v^ 

X$iJW^S4 0{4. ='f-d<-K5 0S.yfV'^X5 2fflc7) 
[0023] t'v-'^$iJ1Wi^g4 214. t'-f^«ji^5S§5t? 5 

4ffltfD^N-K':7xr • ■iy-S'yzL-x^mm-th. 

WU$IJffll^a4 4(4, >^ 5 6iDi O^J^ffl^affl 
*JtJP^a4 6(4. ^xA5 8C0io^jgi^afflc7)yN- 

K'^xT- -{y-s^yji-x^m^-rh. ^KX^-yhU 

>'wh''^xT • y-rJ^yx-xSriSet-^-S^ MPU2 2 
\<zmmLX. :?-y^ • x^U->X(4^^$iJfflic7)j;d'5: 

^- .y h6 4ffl<?)>'\-K'>xT ■ ^y^y 

xy-M. • j^x 2 0 \.zmmi.zwmrrh z. t ifix-^ -s. , s 
^xvi'yVbbim.i'tkixx\>^k.<7i\i. mi<r>i^x^j^ 
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^■thtzaf^dz^ :t-yb'7— i!' ■ 6 7 t:iyX^M. ■ 

^<^X 2 0 {;iiJD-r-?> >r S . 0 2 tC^^^T^VN- 

^:f.^m^. ^-^^^ -ryy^. PALXiiEPR 
mmm.'kmm-f^^ihij^x-^h, m^(^mmmx'i,±. m 

3d: com o *>fiEK^OX«^-C CO t cO&tXC: tgg 
3$-f|> y N- H i r ^r^ijffl-^ i: ti^X' ^h. L=5: 

^^io>'Xy'M.ir,ii^,<7)m^^nm-^mx'h^z t t-^m 

[ 0 0 2 4 ] 03«. 3is:^BJi0it^^Sfifi?lJtct¥o>t1SIS[ 
^l::t5i^TI«]B#tc^-r& J: o ^zmm-fi> fzMhc^X'h 

[0025] ~>xxA 1 0 oti. mim^zmm-hmk 

H 3 C7);^^-C{i. S A W^fiH 1 0 4 :^^|| 2 cO«J^<i-^ 
S:v>f ara-t -y • -y Tl 0 2 tciUft-T^ . ^ 

ic?D^«yri 0 2*i, i^:^-rAA;^ ■ ^'n.y^' 1 0 
et^hi^X^M. ■ J^^l 1 0Sr^t-Cmii7)SJSfi-tS: 
^ff-ri.. -e-^ ;?a7°n-b-yHf • ■f--y7°l 0 2tc:{i. ^ 
7^-yr ■ p<^:'J (^-yr) 1 0 8*-'S£-^$nTl^i. . 
^'oTa-lr-yl^ ■ ^-yn 0 2(4, FJr4-03>-tjL 
• i^;^xA60CPUX{4MPU^. Xtiii'-^^O 
i|i^f^s^-yr±l;||3SL-7'ct><7)-C'S)^. ^J;t{i', 
nrn-fe-y-9-- ^-yTl 0 2(4, l32tZS^$flTV^|>M 
P U 2 2 i: ISl^iO M P U -r 4) i: 35<-C|t & . 
[0 0 2 6] V'f ^'orn-fe yHf ■ ^-yri 0 2{i, ^S 

^f--yr^-7-f ^nrn-bv-^ ■ i^x^M. mu^. m 

^^•y7°iOm-raHr y-9-. ^7^>y7" ■ 
/cm-ra-b >y-9-X{4#ar o-b >y -^m^ ) <7>-§l5 i: L 
X'tttihZtl:^;^^. i^^-r-t.^'N';^ • ^'n.y^ 1 06 
56^^><7)mi <^SM-f {i> i^^^T^A • J^Xl 1 0$r:n-L. 
TV-f ^n7'n-fe-y-9-- ^-yTl 0 2t2ft$^$iX^. S 

Aw^fitsi 0 4J4, 7ii^BcoxoKi:mm^j:mmmzm-:s 

<7H^B^m^k-t^Zti3^X'^^. ^7f--yr- 'J 

1 0 8{i, -7^^n7'o-fe-y^f ■ ^^7-1 0 212M3SL 
xmm-t^fzibcD. df^yi^A • ^^U^J^Oid'S:^ 

• ^ yri 0 22it^;r7f-y7-- ^^U 1 OScTMA-^ 
Tb-^li. ^S7*a-lr y-!fcO»1SjtS:*|flt-r§. 



[ 0 0 2 7 3 ii4{4, ^^B^commmtmuzm-^timm 

cDm&mmio o^m tm^mmi^zn . m tmmm^^^^ 
ti-^'iin^tix^^^. ttz. m4i,z^^tixi^hm^(7:) 
mmyxD-y ^ comma, mmcommtamizim^tixi-^ 

SAW^ftm 0 4*4, 800. 4MHzc7)SAW 

mE.mx'hh^ttmt.L\.^. v>f ^aro-fe-y-^?-- ^ 

•yri 0 2l;-^^ilTV^|,||lcODLL|Hlil£^Sl 1 8 

{s. s Awi^its 1 0 4 5b»^,c7)m 2 <oa^»^i^^sfi-r 

ll2cODLL!HliK#gl 1 6i,. SAW^^l 0 
[0028] Hte^gl 1 6St/l 1 8(4. SAW^&fl 

SI 0 4ib-^<:r>m2(Dmmm^izjmLx^^cm^t: 

^fflcoy-;^^i-^i: tT<$ffl$fl.l,. 05?r#BgL-rf^ 

a^r^*S6m'{4, #ig^#s*<4o(7)fi#^^^-r 

!>, ^ii^>co«-^coo*>. #[lllK^I5*^«-r^mico 

m^iim2<7imm:^ \ / 4^^ 9 tv im) jt^-c' 

*30, I^2c7)<i-^i4^3^0fl-^ct l/4-»?--<^yL'3t 
m4cOfi-f-i4^3c7)fi-^j;0i> l/4-<?-^i7 

4oi7)fi^tfOo *> 1 o*iy-;^(i-^t tTSJR$ixS . 
ii^t-^h v~xm^<7)mmi. mdi\,z'{ihix^ i o t-^^ 

TU^. BP*>. ^lOfi-^i^fit:||2C0fi-^*<StR$ 

^1, m2(nm^<^mzm3crym^i)<mw.^fi. m^nn 
x'hh. m^x. ^s\m,^m^i^tii:n-r^xoizmm^ 

v^dffliiSrfigffl-f-^.Clfctc-r'S.. i:V^diO(4, 4OC0-5I 
tg'5ry-^fi-t:5)-^OMfK(4, 1-2-3-4-1- • 

K*^'bai:':-rs J: 3 izmiK^titzV-^m-^-izHif:^ z 
ooj:o^j:^m^i^-tfzi^iz. ^s^h-Jl-j i:V^dffliSt 
mm-thZtiz^^, i:t^d£7)J4, lufE4oofi-f-<D^ 

^it^^-t&m-^i,znL^Mtiiy4-^^ ^^ji^mtix 
\>^ttzibiz. m\<nm^mt>hm2ff)mm\,z:x.y{ 
•th^\.z\t. i^n%.^n.<r>\di{yi\,zi6\\xm\.-n^\,z\ 

/4-^^9}W^y Vm^>LW^\,zWxhti^i^X'tih. 
[002 9] ^1c7)DLL[s1IkM1 1 8(4. %\<r>9 
D>y^'fi#2:^'a.y^':Ji-^Sgl 3 0tZ'eti^L. Cico^a 
>y:?':»-igSl 3 0(4. Hi iO^'n .y jJ'fi-^S-^^co^ 
ic. Mi.{f2tfOmX'^^-r^C:i:(cJ;0. r^^.j • 
:5'o-y^ J it^, aD*>:^7^-y7'' • ;'{^'J 1 0 8ffl<75i? 
n-y^fi-f-^«^^4. 

[00 30] H2cODLLts]lK^gl 1 6(4. '^2(r>'7 
uy9m^-^)^yyr 1 2 6(c^$&L. CI -y 7 r 1 
2 6(4. >'N' y 7 T ^ixtz9 n -y :?fi^$r ^ n -y 9mL^ 
7^^2^\2^\Z^Wth, ^'n-y^'tJi-Ki^>?.-rAl 28 
(4. >'N'<y7r$n/i:7o.y^'(t-^. ip*> r^^^'orn 
-fevt?" • ^'D-y:J'j fi-tS:. ^a-y^'^i£i^:^xAl 2 
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80^f*:^iiLT^i£-r-S. 

[00311 fiffllgiES'JiSflalKl 2 O^-^cOffi^iS. ^ 

iRx/m2(7)DLLiB]m^^i 1 8. 1 1 eiz^ti-^'tL 

2<?)^'i^-s^iv • 7 ^yPr^" 1 2 2t^t^mmm^\±. msi 
rnmmm^ 1 2 0 tc:«*&§ ii^ , is 1 <r>imi^\!&^ 1 

3 4*»4,cO$iJiaHl-tii. mi cOt^v-'^^U y^fV^\2 

[0 0 323 Sl20fiffl1^tBlll ^Q-y^'^iS 
i^J^xAl 2 8^3iLT, lg2cDDLL[H]K^Sl 1 6 
*^iicoSl2cOi?a<yi^ft#5rSfi'r«.. miOfi[ffl:g|!±l 
^134{i. 5^X7"A>'A';<.- ^'n-y^l Oej&^i^^lO 
^^'>v7r 1 3 6{i. ^^j^fll 3 0 
*^^^co^n-yi?fi-f-^, ^2az/^li0fiffi^di#ll 3 
2, 1 3A\Z^ix^ti'Sk^'th. 

[00 3 3] r^y^vT-^"^'} 1 0 8 (C-ftixT V^l. 
/N''y 7r 1 4 2{i, y<-y 7r 1 3 8a£/l 4 S^lTL 

A14 8(CtlS-&$ixTl^S. 
[00 34] 04l::^f<sfctT5^$ix-Cl^-l.eE|5l^^ 
'mm&l^y^^J^ 1 1 2 {4, ^ 1 -m'^ 2 COD L L 
#15118. 1 1 6*-'^i7)^lS.l>'^2cOi?n-y^fi-^ 
^^L-fi*)C$iJfflI-ri. >! i: & "Ttgl^-r-l.. BD*>, ^ 1 
m2cr,^a"/:^m^i. ^^y^^Ri^y^y-J^12 8R 
J/ (-^-f ^'ara-fe -y^f • f-v7*l 0 2i:3i-7^-yT • 

jE$iJ^lHlK 1 2 0 t:!l§ji-r i. i J: D , m 1 241/^ 2 
c7)i?D.y:?fi-^^5vH:|3im-fl.i:i:i,t:. 

[00 3 5] ■ ^'D-y:?! 0 67i»i?>(?)mi 

Tfi[ffla.v^'$:fl|,. EP^. m 1 <7)mffi^ajS 1 3 4 
ii. i^X-rAA';;?. • ^^a-y^' i 0 6t^h(r)micommm 
■tfc (^J^Sl 3 0i;J:-?T^^$ixB.o^-y7TBl^K 
(3<t oTJi@$ii7t^ 1 iO^' n y ^'fi-^*-^>#/;>tLfc ) 
^^U • ^'U-y^ft-f fc^0P^c7){a^B^^^^ajL. -ecT):^ 
ailSSlrfEti^cfiffii^^m-t&mi ^xi^'^^U • 7 
:5'1 2 4l;tt*&-r-i>. C:(7)II10tV^';W- 7-f^l/^ 1 

/c$iJfflfi-tS:fiffl<fIEi'JPIslKl 2 0tc«if&-r^>. Zcr, 

msmiEmmmmi 2 ojs, mnomm^Bi 1 

[00 361 -^-f ^nro-fey-y-- y ^(f-f^tX^ 

• ^'n-y^'fi-^ji. 'J • j5'n.y^'fi-^ffl<?)y- 



ti^Xoiztp-yx^^^. mh. m2<7)mm\^^i32 

\i. -7^ ^'ura-t-y^ ■ ^a-y^m^- (m20[lIlK# 

m 1 ecoiiijj) t^^'j ■ ^u y^m^^ (micotaiK 
¥si iscTjaj:*]) iL<^^<r>m^m^m^L. -eco^aj 

^«ecjCt/cfifflMII^-^^m20Ti''^;W • 7 

1 2 2t3«tif&-r?,. ::cO|g2cOv'£/:J'/P ■ 7 -f 1 2 

$wfi^&{iffl<giE$imiHissi 2oii«j^-r&. ^co^ 
'mm-iEMmmm2 0{i. ii2co[Eiig#ai 1 6 

SriiLTv^f ^'nrn-fe-y-if ■ ^o-y:7(t-^ (SI2(7)^ 
n-y^fi-t) {OXb-;U&iiJ{a^|>, {2ffi:^ai#ffl 3 
2 , r=J^)V ■ 7>f 1 2 2Sl>'C[fflfgI$lJffll|D]K 1 

2o<7)$ijjai*<^2«oiiite¥^i 1 e{zms:-tmkmj:i$) 

mi. • i?n-yi?fi-^ (^icOElK^gi iStfO 

ffi:^) ^omiSCiE^tT. v-fi^aro-b-yif • :^'Q>y 
^^-t (^2c7)[iilK#gi 1 6c7)ai:b) A^'Oig^iii,. 
tK^oZtX'ht. ^-t?"^^. U • i?n>y^fi-tc7) 
(HIe ;u) (4, ^o7°a-fe.yif • ^u^y^j^ 
-fSr^^U • ^'o-yi^fi-tiO^i.ati-lt. -?-LTi*l{4 

mm;,^\3 2m-i:mLxmL^inhi)^t^x'hh, 

[0 037 1 fl!i:&. >><*!J • ^'O y^il^V^^'nr 
^-fe-y^^■ ^^>y?'^t-^J:0tJt^Ta^^^{4^ {uffil^IE 
$iJffll[I!8Sl 2 0(4. v-f i^nro-k-y-tf- ^n-yi^ff-f- 
tM31-r^SI2c7){i[ffi1^t±if|l 3 2*^i^C0{iffi^.ll^i-t 
^z^'^LX. >*>J • i?n-y^fi-tt;:^-r€.mic7)in] 
e^Sl 1 S^XY~)V^-^h. 

[0038] fiffligiE$ijffli[fl]K 1 2 0 i hw.mmiEm 

-7^ i^TLiy-a-k-y-^ ■ i^a y^^iE-^-k^'EV ■ 9 

'0'y9mrh(rm<mM^^m^-fh%2<nmm.'^^ 
1 3 2(ciE^LT. ^^'j • ^a-y^m-^izmm-t^m 
i<7)mm,^mi i8cr>mmi:h<j:^'-t^ij(^x'h^. z 

^73i:a^{iiffl^jEMW4, ffil^/ij^fjc (Mi.(4\ IkH 

z) , fiP%:J'a•y:?feM;^-7'f««l<73j^3a^aJ[^'^w:*^sli 

■t&ffHZ+^:^j:mmLX'^HiX v\ 

[00391 1fi^<^SiH«*»<c,Ba^>*-'5rJ: o iz. S AW^ 
(till 0 4*>M#4>ilS.o^^j^|Sl 3 0lCioTi)-;i$ 
U • ^'n y^'fi-^{4. '^x^AJ^x ■ ^'n-y^ 

1 0 6*>^c^mi o»-ipfi^j; 0 i^T«3IT'ab-l>i 3 
t::fSlt§nTV^|>. Ml;. SAW^fi^i 0 4. ^Ict) 

laiE^si 1 8. ^^jum 3 0. mm^m^. micoik 

ffi^aiS 13 4.^1 <^7-'>'':?;P • 7 ^ yP:? 1 2 4ai/ 
fiffllf jE$lJPIl]ffi 1 2 0(i. ® 1 (J^D L L t-Jgfie-r-S . 
iOmicODLHi. - 9a'y9m-^i)^->X7'J>^ 

^^x- i^n-y^ioe t>h<r)m i <7^mmm^ t <Dmiim 
mimm-thXoi<z. ^^tcjsst-c^^ u ■ i^u-y^^m 

n^X\'~)V'thi,<r>X'hh. C:£0lglc7)DLL|^{C$> 
§mi^(Hl!lg*gl 1 8{i. SAW^Sl 0 4*»^>C7) 
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-I. efflux- w-fs. 

[0 04 0] iTt, SAW^fit&l 0 4. ^2 00^^ 
ai 1 6, ^n-v^ii-iEv'^'r^ 1 2 8S:-^ti-7-< 

3 2 . f^2cr>T'^^ju ■ y^jvs^i 2 2mimmiEm 

m\sl^l20li. m2CODLL?:m^-t&. Zcr>m2c^ 

cofg^, -7'fi?a7'u-fe-y^ • ^'a y:7fi#*^^^U • 

LLrttC$)^m2c7)lfi]!|S#Sl 1 6{4, SAW^ftSl 
0 4*»A>C7)||2C7)SSPOTI:JS5^L-C, SI2«0^^c0fi 

^a-y^ioe^^^comi commm^izni-. mm 
mz^wrt^imm^^-t^ . 

t 0 0 4 n m 1 M/^ 2 COD L L^JBfi^-r-l. BU^O^ 

■y^fu^i24^m<^r(7)wmii. ^siODLLS- 

iB^tT, ^^'J • ^a-y^-fi-f-SrXh-;U-r.|)i>«OT' 
J)^. ^COIS^, v-f i^nrD-fe.ytf • i7n-y^fi-f-*^' 

[0042] dClT. H!rji05VH:M-^$il/i?S!K0D 

fS(c(a^-:'?t:#-<7)D L L<30:?-^ i y-f^tmi,zmi'th 
C^i)--^mX'hh 0.m5 \,Z\i . S A W^fitl^fgffl L/L' 
m-cODLLCOV^T. B^Pel^OMiCfcLT^'a-y^fi-f- 
«0fiffimM;i^^J^$nTV^4, ClO^Jti. 4 0 0MHz 

w^^ixx\^^mm.mii. 4ooMHztfogg 

[004 3] dO^Kii, 800. 4MHzC7)SAW% 
ft§5*»'o4-5C0'5Itg^y->?.fiWf#4>:h.-&» ClfLi^^ 

fi-t^e-^. m2<r)Wtm\(Dm^x^i,iXA^-{ 

i7)Bl|g^y-xm-t*^ 4 0 OMH zOj^j^^^^^S 
-f-*^/^^20-5Jfg;5ry-^fi-tt^^ •y^$il. mzW. 

2t^hw,3{zx-{ -y^^ti. uxTmmx'hh. ms^z^^ 
^tix\>^^immmii. 'M^^titzv-xm^i^z^-^x 

±^f^tl. ^LXfiaj^<r)J^olZ. 4 0 0MHzC7)egii 

mi.^^-ri>^^t3-y:^m^iznLxm^^tL^. m-h. 



t o~t \<n%\(r>>{ >-^-A;i^4'ic{i, la^^tL^cy 

t I~t2tf0||2i0>f :^:?-/\V^4j{c(i^ S^$fL;^v:y 
-xm-t{i^2c7)-^tg^y-x(i-f-*>^>£^i,oT'^ , 

WTIH]«-C'?,I., 

[0 044 3 I15O^jSt0*»^>|jiHfl^^iSi-|,i:, 0 
^^il^4 0 0. 2MHz£0y-;?.{i-f-{i. -e<7)#-9-'f 

rj'/t-rttc. nm.<r)AOQmYix<n^mMmAzn\M 

m(ri^A^}V<r)^. 2/4 0 0/i(t«9>o< 03t^T'V^ 
-S.„ 4 00MHzc01-»f-f^;WS2 50 0t°r3#-C'$)^ 
■h-t^. ro{5fflmM{±. 0. 2/4 00*2 50 0tr3 
^i-'/^f^i^/U 1 . 2 5t°3#/Hf>f i?;!/) coil 

&It^effll^-C-{i. JftS6*)=5rSAW^fi#|*ii oea^^ 
m^cO*£-^W=5rll%»f^i^' -y ^' Sr^f-g. Cl i: Ji^ L < =S: 
v^. ico/^J6. 05{i. 1. 25b-=3i^^/-9->f :?;K7){a 

^Wm.<r>'m<-k . 1 0 tzJ^^^ico^N'y Fi: LT^LTV^ 

[00451 400. 2MHz0^iSiicT-l!lf^Sfc. 
5 0 9)Vmz\%. Sh'^m,^^ts*t^'^C:>iltzV- 
X(t-t{iSMJS^C04 0 OMH z tiStL 1 /4-9-^ ^ 

(0. 2/400) * (5 00-9--f i?;!^) 

T% ^im%\T^X'hh (0. 2/4 00) 

^rttiaX'ti:, B#,.^t 1 tcfcV^T 1 ^^l^Ofiffii^ 

ts:V~7.^mi^ih>%2<rrsimrj:V~7.m^{,Z7.A -yf-S^ 
tii.. 4 0 0. 2mw-z.(r>WM.\izii\\x. W.2(m^ 
'Sry-xfi-^{±. mii0^tg^y-xfl-tl::^tl/4 

T . fiffii^HrtC: 1 /A -^^ ^JPX 0 v^l^^cii 
*^'SrIEOi^7h. fip-^ (4 0 0/4 0 0. 2)/4c7)IE 

ii5tac7){iffli^{s, u^uj^i; -y ^ i o i> 

•C'*>l.. ^i^^^'f -yf-^^J^Ji. l/4-!?--f 

(^m^WMlz-miEmiz-^hZbiz^j:^. L7i»L=5: 
05(5Oi^#$®^ic-r-57t:*:>. CicTJJ^^'f -y-f^^ 
ii> ^a$ii;^ci/4-9-^^;K7):tO{5ffiMlli:ov^T 
{S. 5 0 0H?--f ^';urtlcfifi^iiSJ;dt;0^^$<xTV> 

I., Mm^tLtzimw.mt:%^iz^y't -y h-r«.tc{i. 

[0046] ^::T\ IE&V^n^i^-y:PiZ-D\,^xmm-r 

ht. m^^tLhSAw^mm^hc^m^izm-^coi o 

f 3 ^OSjf^i^' -y io^-f ^ ii!lC73$lJffiIJ1^ig^ 1 0 b- 3 

Sf(7)jEo>'* y ^'icjntT . 1 /4 -y-'f ^n^iiXK^^ y 
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:^^^^±-r^mcomm^^'k i o t=j#>cr)g<7)i;.y ^j^tc 

^>il|.«*JII^*i. 3tMc7)4 0 0MHziO^O-y^fi 
■tckOtO. 2MHz Tt'tt^ST'fc-S. i a tC. SUfi^Jl: 

[0 04 7m^t 1 mio^tg^y-^fi 
■f-*»<olS20-5Itg'5ry-^fi-^t-;^^ x^L/if^. Buai 
i;PIt (0. 2/400) t\-^o]y~hX\ ncDm.mm 

^mi(^^t^^j:v-^m-^iz^^ y^L. liiTmmx'h 

[0 04 8] 5 0 0-»f>f ^;H=::b7^>:oT¥%-ri.i:, 15 

( s A w/D L L ^-^w 10 \:n^^cm^m^'j 

y^-k^tsV-,'^-^^ W^B. 7 5t°apjcr,iE(7)i;-y 
I^RT/^imi 1 . 2 5t°3^^c^fliOi/>y^STlliii''>$ 

■^^zt ^^-^ h.wiz. m:^mm<Dim^Am^ 5 0 

Oppmi:^-g,iolCS A W^fi§|^^jt-ri, ^ i: nm 

mx'itA 0 0 MH z ) t v-^m^com-<m. ( ztnmx- 

{5400. 2MHz) i:C7)r^O:J^SiSr. ZcomX'i^m^ 
iXX^-^hO. 2MH z J: D <-r^ Zti}^X-^ h , 
[004 9] ^KT, miScOSAW/DLL^S-^f^tca 

o' < o -y ^ m^(Dmmmif^ v -v 9 \>z)&\m^ x\ 

i-'-y^^Mii'^$-t*-|>^h*^'T'l=>i.« ^iXhZhnhi^^. 
•h^t^h9u^y C'm^l.Z^^'^XM.hiXhhmff^mBM'M^j: 

fz'j-y ^timmit%inx\'-^ti:\'^m^izhi. -e^js^c^t 

■ri.aM=SraiJf?S^«c^^LTif.T^-r-&, =sr-e^^. 10 

io^' o >y i^m^iizx-^x 9uy ^^ix&-:f3(7^mm.^^^ 

^0^9 o ■y:9m^lzX ^ a -y $ni,fl!J:6-cO^Sl= 
•r-:?**IEiM$fiS^^C<i. 2o<^)^n-y^m#<0|^ 

)i'mmimm-r^ztizKci>:f)^(oX'hh. 0*0. ^ijm 
-^mKc^^ ^ji^mi. r-t^mmmmizj:tMm<r>^ 

m (launch) B#^SVT-^^fi^ac7)g?UC7)MJg (ca 

miimmmi)<^mmw<^'i:tibnmit^tix\^^j:\^z 
t^i^wtLx. z<nmmmi.zx-iX^^^fih.^ 



^j:^^Zti^i^kLX. ZcomnmrnizX-^X^ik^-^ti 
-i. . *K T . 3llfi^KS.t/^ft^a)6^'iSffl-t i. 4 0 0 M 
H zCOi?o .y^fi-i-iO#V-^fi-f-^^*^-tl.4 0 0 . 
2MHzODLL/'SAWig-&«slCOUT{d:, l-fKEOfiSlJ 

fg'Sr-t^^/l'B^^ti. 0. 7 5^-(9Mz-ri:>mmt^j: 

\-^<^X'hh. 

[00 50] 116 {zii, S4(cMiSLT|jiB^L/:rJ;d(c 
&l/v>f ^' a7'a-t -y • ^' a -y ^fi-^<7){iffi^||*i^ 
»Jlt3liaD-ri.ft£0{iiffimmi: . 5 0 0-9--f ^^l^rt 

1 mfmm'X^ixhm.m.(^'\-^^\^mm^^j:i!L<ni^^y 9 
ti, 35»*^s 2^(r>9U'y'9m^(r)tzib^znmit^tLht)^ 

Zflt:>CO%^iW\i. v-^ :7orn-lr >y1?- - f--y7°l 0 
2fc^7f->yT ■ ^^U 1 OShO^T'lKiMtfOilfia 

^^^'^x'hhtWL^htc.mmv^'j'y^t. wmmzm 

X^tLtz 1.25 e3#/'-if-f ^iOftCOv >y ^' 

{±, 11. 2 5tZ3!^^^M^-$fL§tiar^rt^. 
[005 1 ] C:<7D.ri: $r^J^-ri)/2*^. ll6iOB#;±ita 
X-ii. v-< i^nra-b yif • i7o -y ioTi^o 
•y^$iX^-7-<i7nra-lr-y-9-- ^>yn 0 2*>^>^^: 
'J • i7n-y^'fi#i;J:oTi!'n-y^$ilS3i-7^'yT- 

^^'j 1 0 8^^*^L-^^^iW^fi$i^^. zzx\f^ . 

At al;jD{ti)V->f ^'nm-lr-ylf • :^ n >y ^ fl-^COS 
liei]t;^A$iX?^c{affiMme a*i- 1 0 0 enS^T'fc.!. 
t M^-t h . Z <D^^ . Wmmi^ >y ^ ii 1 0 e 

s>i>*»^>. zc7)m:^mmii-9 5 — io5tr:7#<^® 
immmi>mt^mfHiz$)^. ^sr-tf'Sr/b, 

mx^tifziiimmmt. ^aya-t yV ■ ^ny^ 

m^(7)^tL t wmit^ tix\'^^i}> i>xh Lt^Ltcti^ 

• ^'n-y^fi-^Ji. -7-^ ^a:7-o-ir-y-9- • ^ 
•y ri 0 2 ^^fi Lt^cI -9--f Mmz Z 0<l-^5r 

^;SlCfcV^TS0Wtw^A$fL/i {affile b Sr^-r 

^. ::<^)i2ffll^eb{4. siae<j{:#A$ii/i- 1 . 2 

5b"=3g--cofifflmm/-9--f i^Mzmrnvx. -101. 

2 5h-r3?3.^i:^:?.. t^^X. Sl^l!l#i.^>y ^ ^#j:-ri> 
t . ffiiS^.^tCiott-l. ^ U • ^' a >y :7fi-^cr){affil^ 
cOleHfi. -96. 2 5~1 06. 25h'z3^^t^^. 

u-^x. ^m^}^ k mtmmzis it iiinmmmc^wM 

(7)11(4, - 9 5 b-n^i: -10 6. 25 tTrJ^cOiiffi^ 

ii«os<^ii, ip^ 1 1 . 2 5 i^afift^^ a . ^OSS 
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W^Kt a(;-5V->T£>-f L t 1.25 \^-nmmWxX 

Xi. ^f^^fv.^3S\^-oW^r^<m%Xz±%\.^\,<r>}:.tc 
[00 5 2] 

\wm<m%\ w±coj;dt, ^%m.zMt. %%(r> 

mmi:mmi-hzki^x'^i,, 

imi 1 ^^HJtfo>'X-f-6>at^:^&^fijffl«rtg=Sr^N-y 
•i-/]^- rj^-tj.-:? • i^:^TrA(7)nmmmmx'h& . 

en 2] mcO^N--y^;t" 3yt"A-5' • v-x-rAi*) 
-r (DLL) S:SS^-rS^cftOgei»Iffl^{iiffl3i®>' 

[01] 



[05 ] (SAW) i^fifi^«fflL/cm-o 

fi^i^immi'-r (dld ^cov^T, -etoaffin- 

-&^ix;^c^i[(7)7-v'^;Ha]^;i^-r (DLL) l;ov^ 



102 V-f ^n7°D-fe-y-9- • f--yr 

10 4 ^BBittM (SAW) mm^ 

10 6 i^;^-f A^N';^ ■ ^ o -y 

108 ;t7^/r • 

116. 118- ■ ri^'tJ'/UBj^/P-r (D LL) [sl«5 

12 0 fiffl^glESiJffllEI^ 

1 2 2, 1 24- • T -y ^)]^tS' 

126 yN'>y7T 

128 ^ny^iMBi^XxA 

130 ^'O-y^'iJ-i^lS 

13 2, 134- -ffiffleiaiS 
1 3 6, 1 38- • VN'-y^T 

14 2, 14 6- • >'^'•y7T 

148 iJ'n-yi^'^iEi^^xA 



[033 



SAW 
104 
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(11) 
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7ny h'^.— v'co^l' 

;^-r'f:^, b'-^-X'Oj^ - H^-fr :^x-fi^. ;^tfyx-f • rj-r 4203 

1400 



